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This Invention Is for Improvements la or feinting 
to the recover* nf syntnetlc resins and has for an 

bject to provide a convenient process for the 
recover? of synthetic resins, such as polyvinyl 
chloride, from resln-costsi metiln. such as Insulated 15 
wires. 

The Invention Is bssed r n the observation that s 
synthetic resin, particularly a publicised polyvinyl 
chJortde or polyethylene, wnen dissolved In a low- 
boiling solvent anj Injected Into hot water. Is 20 
preclptuted In s 11 n* tantl.il I j pure solvent-free condi- 
tion as a result of the removal of ths solvent, either 
by evaporation or by steam-dtnttlMtion. 

According to the present Invention, therefore, titers 
Is provlfd a process for the recovery of syntnetlc 25 
restn< from pi vstlc-co Ut d metal *utcn comprises 
treating the coste*! metsi with a solvent for the 
synthetic resin to strip the resin from the metal and 
to forn t solution ttmrrof. thereafter contacting ssld 
resin solution wf.n *ater m tint lined at a temperature 30 
which Is sufficient to vol ultUe tne solvent and to 
prectplt »t* tne dt isnlve i syntnetlc resin. 

It Is preferred to en ploy solvents whose bulling 
point l.i hri.>* tin* toiling point of n uer and the 
Invention. thTrror.*, Includes the use of solvents 35 
wnose boiling point Is beloa loo* C. milch are 
Injected into water maintained at or about Its bollLng 
point. 

An aitern stive in I convenient w*y of carrying ths 
invention I11M effect Is by the Introduction of steam 40 
Into th<* resin vol ition to effect stetm dtstUUtlon of 
tne solvent therefrom. 

A further feature of tne Invention consists in that 
the pinnae-coated met U is first so iked In a soften- 
tn« *42t\i rot tne plastic to soften It * hereupon tits 45 
soften*. 1 plastic m iterlal is pirtly recovered by 
mechanically removing It from the metal by expression 
In t press or by crntrl'ugal action, the parti illy 
stripped n.etsl being thereafter treated with solvent 
to dissolve resld tal plastic therefrom, the plastic 50 
material being stripped of solvent. In tacu case, by 
ti tstment with water at a len.perature sufficient to 
V Utilise the aolvent. 

In the cise of electric wires inn csbles covered 
with plastlclsed polyvinyl chloride, tne wires or 55 
c*hios are b*le i ( sotkod In methyl etnyl ketone and 
the softened pi istlc eitruied by pi tclng the treated 
bsle In * pre .ts ind tpplylng pressure thereto, ths 
soft tnr 1 pliscic beta* prefer tbly extrudeJ through a 
perforated pltte or through metal a*uze whertby tbs eO 
extru** - rs 4 ale Is furred free from tn parities and •» 
In th« form or elongated chin rods. The extruded 
plastic Is then treated wlta boiling water thereby * 
the methyl etnyi ketone Is rs moved la ths ion- of It* ***** 
azeotrope wltn w iter. > ' * *' f *?W?7 

The choice of the solvent naturally depemjs upoo^ » 
tne nature of tne synthetic resin and. In the can of 
polyvinyl cnlorlde, a preferred aolvent Is tetrtnydro- 
furtn. alternative useful solvents helr, fc methyl- 
Is tulyl aet ne, mesltyl otlue, wvclunexanone and 70 



taoptftorofts. whilst for polyethylene, U San bean 
found that whilst cor son tetrachloride is ths preferred 
solvent, trlobloroethylene, toluene and xylene are 
also smtoeotly suitable. 

Tbs recovered solvent, which may bs In ths forn 
of to azeotrope, may be re-used In the process even 
though It may contain a certain amount of water. 

The following Examples Illustrate the moaner tn 
which tte Invention may be carried Into effect:- 

Example J; 

Short lengths of wire Insulated wltn plastlclsed 
polyvinyl chloride, the lengths being Approximately 
-2% Inches long and having a coating of polyvinyl - 
chloride of from 0.02 to 0.04 Inches, were covered 
with tetrahydrofuran In *n amount of 100 ccs. to 
each 50 grams of the pieces uf insulated wire. Heat 
was then applied and the tetrahydrofuran was re rimed 
for 20 minutes during which time substantially the 
whole of tne polyvinyl chloride coating on the 
insulated wire was taken up Into solution. 

The solution of polyvinyl chloride was theo dropped 
st the rate of about 1 drop per second Into boiling 
water, whereupon the polyvinyl cnlorlde stlil 
containing the plastlctser a as preclptuted In the 
form of spongey flakes which coalesced at tne bottom 
of the vessel, the tetranydrofuran distilling over and 
being collected In the form of an azeotrooe which 
contained 5.3<S of water and bolls at 134 *C. Starting 
with the Initial lf*o ccs. of tetrahydrofuran there were 
recovered 85 ccs. of tne azeotrooe and the azeotrope 
can be recycled as It Is still a powerful solvent for 
polyvinyl chloride. Tne amount of solvent employed 
when utilising the tecnnluue of this Eiompie Is 
preferably mtlnt^lned at st I -out tf>0 ccs. for each 35 
grams of polyvinyl chloride. 



53 grams of 2<<rtncn lengtns of Insulated wire, as 
used In Example 1, aere treated as described In the 
preceding Example for the substantially complete 
stripping of the polyvinyl chloride from the wire. 

Instead of nroceedtn* by introducing the solution 
i,*o boiling water, as described to Example l, the 
solution wis separated from tne stripped wires and 
steam was blown through the solution, effecting a 
steam distillation of tne tetronydrofuran. As the steam 
distillation proceeded, the polyvinyl chloride was 
precipitated from its solution in tne form of * coarse 
sponge, wnen utilising tne steam distillation 
technique of Example 2, It Is possible to employ a 
lesser Quantity of solvent tr.on Is required when 
following tne technique of Kaon pie 1, 

The procedure of the two foregoing Examples can 
be followed without substantial modification in the 
appllcstlon of cvbon tetrachloride to the recovery of 
polyethylene from lengtns of wire Insulated »ttb 
polyethylene. 

The following further Exsn.ples Illustrate the 
carrying out of the Invasion or. a larger scale. 
Example J... 

A compressed bale of c pper wire cover** with 
plastlclsed polyvinyl chlortd weighing lbs. woe 
reflux d with 4 cations of tetrahydrofuran for S hoars 
to obtain complete aohitt n of the polyvinyl chloride. 
The hot solution «as filtered and pumped through 
a Jet t form a spray into 4 gallons f boiling water 
over 4 period of soproilmately one h ur. The tetra- 
nydrofuran a^eotrol>e, b.p. «VC. distilled over at 
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the rate of anpr almately 4 cations per boar* At the 
e mplealoo of the distillation the vtlct was raa off 
a»d u>e foltowlns qu»^lU#i oinbWa^T^o^r^ 



P~u.Ur fo«-»«u pUKifUH 



»* 1*4, 



■ •44 
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Example $; 



In this natmpte, a hale of copper wire covereu 
• lift plastic!**) polyvinyl chloride, wdicht 12 lbs. 
15 o/-».. was soi^m In 3 sallons of methyl etnyl 
ketone for 3 nours. At the enl of this time the plmUlc 
coating" hid softened and the but* was removal by 
eapresstha; under pressure through * pl*te perforated 
with 1 noles* The bale of almost clean wire »as 
then sunalttel to tne tetrahy irofurm process as la 
Ki ample 3 for ?. hours, using 4 gAllons of solvent. 
Th«, polyvinyl rnli*!.l*Jm*toyl ethvl ketone mliturs 
was rl-ceJ in a dNtlff tlon fcettle «itn -I *7Uons of 
aster and the ahoie mUture boileJ for hours At 
the cn1 or w.Ucn tine tne distill itlon of the 
a.ieotrope was complete. The following quantities of 
products were recovered: 
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P-rii.-.lly f *nuU»«U | I mmt i«: i a»U 

polyvinyl rM«»rl«t» 
Tflrflhylrofurin • «#olra^« 
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* I 1 '*. 5 oil. 
J. 4 f«ltott» 
J.JO C*llAA« 



£\im/»/r 5; 

A o*le of poi>tnene -covered copper wire, weight 
ll 1 . U»s.. *aa refiuied with 4 gallo-^ of carbon 
tejrrfcniofij* for 4 nous it the end or whlcn tine 
sol itlrn mi con.pl.MP. Tne solution »nllst still not 
* vs filtered irvl sj.fmM Into t aAllms of boiling 
w ilrr m l the d!.;tliUte of carbon letr ichloride 
collects 1. Ttir rolytnene * ts prectplttteu a-, 4 clean 
co u^e foi r . Tf.r >i!*f III atlcrn was complete In lV; 
nours mi the folio** ln< quantities of products 
collected: 



l*o! r th»n» 
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Example 

A b%le of-covereu wire Insulated * Uh polyethylene 
and she it net! * Uh a co-tttn* of plastttlsed poiyvlny 1 
cniortio *aUhln* <> lhs. 5 c*.a. was treated with 4 
* «-»on* of letr-Uurdiofur-ui for 5 hours. At the end of 
thH lime the solution, whilst atlll warn., tai fUtered 
ani npriyeo under rrossure !nto 4 *Allons of boiling 
ester ts a result of which the po!y\lnyl chiorUle was 
prectpltAtf*,! nnd the tetrahj irofur \n aiatllled over %m 
the .i.'.eiitropn. Th»: htle, now consisting of poly 
ethylene coverrj wi f f» # wss further refluieJ for 4 hours 
•*ltr. 4 * *lloiiN of r. jfhon tetrtchlorMe to dissolve the 60 
polyethylene. Tne solution was then ft Iter el hot 4nd 
a«*ye 1 under po?s:!ure Into 4 <Ailons of boiling waer 
An 1 the carbon totricntorMe illstlllod over aa 
je irriho,! i n \s % 5( Tfie ,| U x,jtlllea of products 

resulting from the process beta* - 



Ci|«p»r wire 
!*'.fv«lM r | rHI«*«l.t» 

C«r*mn \m \t mr hiori«l» 
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It win bw Appreciated thai iLlaei scr^p wire and 
cable In which polyethylene and polyvinyl chloride 
form the Insulation may be trtaxed wlte ut sorting by 



6: Uiu« tae tttted ecrap Is first treated *tu> tetra^rdr^ 
ruin, of oinet eolveot vhlcA dlaa aires doajtUfI 

POljfinyl chloride where artet tee poly^hylene U tee 
U«8U d ejUevl wcrap le Ueo tr#aiad »Ui owrbom tetrte 
cbiofUe or other solvent for polye***,***; ui# two 
solutions of tM lMl«U*ial plastics eje then treated 
aa 4M*ve iesrrlbo-t td precipitate tte plastic AatwrlaU 
and free them frorn nolvent. 

The senerel methods of plastic rorot ery as snows 
In the forecolnrf etan.plea Indicts now cartas plastics 
can be separated from an insoluble maierUI Use netai 
wire, it will be readily anpmcuted that the process 
can equally «ell be appllel to the recovery of plastto 
15 materials such as polyt Iny l-chlort4e an 1 noly-ethylen 
either wltnout n.etal pr* .ent kit *tth other Insoluble 
material* Instead of or In addition to e>»Uls t as for 
•aartple, fahrlc, p4t»Lf and 

The riant regulred for cirry!n K out the process of 
20 tr> * I nvention U very ^trrpie ui i retjulres onlv a 
vessel in which the dissolving treatment la c trrled 
out and a vessel In which tr»e solvent Is stripped ff. 
Tne dissolving vessel r* uulres heatlnjt rte ans for 
heUtnc tne solvent, e reflux condenser Inlet and 
25 outlet connections for the f^-dln* of solvent and 
rerr oval or solution. The outlet. connection la 
connected by a pump to a spray Jet eiten Una Into toe 
solvent strltvtn* vessel e&ich U Piovldei wltft a 
solvent recovery systen.. «un netting meAns for 
30 heating the water Into which tne solution Is sprayed 
an1 with an outlet connection t!irou<n *n»ch tne 
precipitated plastic n.aicrUl Is etthdrawn In susdsq. 
slon In the w ater. 

Tne embo tln.ents or the Indention In *nlch an et- 
33 elusive property or rywtle** | rt cl %ifr.ed are defined 
as folio as: 

I. A process for the recovery of synthetic resins 
from plastic-coated metal wh!ch cc.rprtren trealta* 
tne coatcn o.etal w Un * aolvent fc* the synthetic resin 

40 to strip tne resin fron, tf.e netai and to form a solutloa 
thereof, hereafter contictin* si!d restn solution alto 
water maintained at a temperature wotcn la aufriclsnt 
to volatilise the solvent and to precipitate the 
dissolved synthetic resin. 

45 2. A process according to cUlro l w herein the 
solvent lias a r>olllru Mint tolow ioo*C. and the 
water Is maintained nt its boiling point. 

3. A process according to citin 2 wherein the 
solution of tne resin Is sprayeJ Into a boly of 

50 hotline water. 

4. A process tccordln*. to claim ; jsnoroln the 
solvent Is voUtilisrd hy st.» im Jl«tillatlon by the 
Injection of s.e*«. Into the .soljtlon. 

5. A process accor llnK to claim 1 wherein tne 
ptastlc-coAted n»etil Is rirst soiaeJ In a aofteoln* 
*aent for the plastic to soften It, w hereupon the 
softened plastic ?.<tterUl Is parity recovered by 
mechanically re.i.ovln< It frvri tne metal prior to 
dissolving ;he resin. 

r >- A pnvess accordlnn to clAlm 5 wherein the 
softened oUMtc rratertal Is removed from toe metal 
by eanresston In a pr^ss. 

7. A process according to claim | wherein the 
resin is * plastlclsel polyvbiyt chloride and tne 
a Ivent Is teir thydroftiran. 

8. A process acc.ordlni to claim t wherein the 
r sin Is polyethylene end the soltent U carbon 
loir sen lor I <i 4. 

0. A process accoratn* t claim 1 wherein toe 
70 fealn-coated metai ts an Insulated wire In whlcn Us 
UasulUlon Is P0J7 thytene cot red wltii a sheath of 
ptastlclsed polyvinyl c»tlortde # tne wire beinc first 
tr ate J with tetrahyrlrofurao t dissolve the polyvinyl 
cnl ride and thereafter treated witb carbon tetra- 



«5 



^^nn.ianon may oe treated with ut sortlna by chl ride and thereafter treated wltb carbon tetra- 

the use of selective solvents as descilb a In Ej«mple75 chloride to strip the wire of the polyethylene, the two 
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solutions befoa eepe/atelj stripped of teal* softvaot 
cooteote to provide ««pua» roe very of the poly 

ethyl q and the polyvinyl ehlocide. — 

10. A ptoe*** for th recovery of ayotnetio reaUa 
• Men eomprlaea ueattn* act ap eynthetto resin »ttn * 
solvent to form a eotott** thereof* th©ra*flet contact* 
tn« eald realn solution »ttn attar maintained at a 
tamper Uure ehlcn ta sufficient to volatilise the 
■ Iveot and to precipitate the dissolved synthetic 
r sin* 

It. A procee.n for th* recovery of botn wire and 
Insulatlnt material fr*>m scrap electrical conductors 
eaeethed »lto pla.*Ulctsed synthetic resin Insulating 



*etetial which oMprlsea dlssoiv tag toe said 
Insulating » atari al frees tie wire f Ua electrical 
coo ductal hj treatment with a aslrent tSe/refor. 
separating tha e leaned %fee from the solution f 

3 Insalatlog ■ ate rial thereby proceed and recover la a 
tha synthetic raaln to*etnef with tha plasticine* 
from trie said ecJutloo by volatilisation of the 
solvent by tne action of hot **tet and recovering tha 
volatilised aolTsnt and the precipitated plant tc Lead 

10 eynthettc re eta. 
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